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1
WEIGH BLOCK ASSEMBLY |

BACKGROUND OF THE INVENTION

1. Field of the Invention

This invention relates to a block assembly havmg a
weighing means incorporated therein, and particularly
to such an assembly having compression load measuring
means. |

2. Description of the Prior Art

Block assemblies incorporating weighing means have

10

~ generally used two types of weighing means or load

cells. These assemblies have used either compression-
type load cells or extension-type load cells. Weigh
block assemblies using extension-type load cells gener-
~ally comprise connecting the load directly to one end of
-the load cell while supporting the other end of the load
cell in the support housing which may be attached to,

for example, a sheave basket. Among the disadvantages.
- of this arrangement are the possibility of the complete

failure of the block as a load-carrying device upon fail-

‘ure of the load cell if adequate safety restraints are not

- included. If the load exceeds the load rating of the load
cell and the extension load cell fails, it is possible that
the entire block assembly may fail and the load con-
nected to the lower end of the load cell may be
dropped. |

The weigh block assemblies incorporating compres-
sion-type load cells generally mount the compression
load cell between an upper member attached to the

load-carrying element and a lower member secured to

the housing, so that the compression-type load cell is

compressed between the members as the weigh block

assembly is loaded. This arrangement reduces the possi-

bility of load failure upon failure of the load cell. If the
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2
SUMMARY OF THE INVENTION

" These and other dlsadvantages of the weigh block
assemblies of the prior art are overcome by the present
invention. The present invention comprises a weigh

block assembly utilizing compression load-measuring
means in which the upper member or plate which sup-

ports the load and which bears upon the load-measuring
means 1s freely mounted withotit any lateral restraint to
restrain horizontal forces which may be transmitted to
the load-measuring means and which may affect the
vertical force on the load-measuring means, resulting in

- a higher accuracy of the loading measurements from the

system, since the full vertical force will be sensed by the
load-measuring means. In addition, since horizontal

~restraining means, such as flexure plates or check rods,

are eliminated, the additional problems of such re-
straints becoming loose and causing a change in the .
original predicted value of the Ioad being absorbed are
eliminated. -

The present invention overcomes the problems of the

'prior art by utilizing center-loaded type load beam tran-

ducers that have side loading capabilities of 100% of the
load beam full scale capacity. The use of such a load
beam eliminates the need for flexure plates and/or
check rods which were necessary with conventional
welgh block load cells because any amount of side load-
ing on these conventional load cells would degrade the
accuracy of the system and possibly damage the load
cells. The elimination of the flexure plates. and check
rods from the weigh block assembly design increases
the overall system accuracy by eliminating the inherent

~ Inaccuracies introduced by these restraints.

35

load cell fails, the loading member may engage the

supporting member to avoid dropping the load from the
assembly.

Examples of weigh bloek assemblies Incorporating
~ compression-type load cells are shown in the following
U.S. Pat. Nos. 2,820,624 issued to Koegel; 3,080,935
issued to Abbonizio et al.; 3,081,833 issued to Kester;
and 3,095,057 issued to Kraehng
- In the past, these weigh block assemblies using com-
pression type load cells have included means to prevent
lateral or side loading on the load cells. For example in
the patent issued to Kester, a pair of flat leaf springs are
provided on each side of the upper member to prevent
lateral movement of the upper member. Other weigh

435

The weigh block assembly of the present invention
also has other advantages. The design of the weigh
block assembly of the present invention is relatively
simple with a minimum number of parts, thereby reduc-
ing the possibilities of failure of elements which may
have an effect on the weigh system performance. The
minimum number of parts also results in an assembly
which is relatively easy to maintain. If failure does oc-
cur, 1t 18 easy to trouble-shoot. Also, the load beams and

- the associated hardware are easily accessible for inspec-

tion or replacement, resulting in a minimum amount of

down time. In addition, due to the minimum number of
parts utilized, the weigh block assembly is relatively

- inexpensive and the initial engineering design cost as

50

block assemblies have used flexure plates or check rods

to stabilize the upper member and to reduce or eliminate
side-loading effects on the upper member. These lateral
restraints have had an adverse effect on the accuracy of
the load cells in measuring the weight of the load at-
tached to the block. The flexure plates or check rods
were designed with the intent of absorbing all side loads
without absorbing an excessive amount of vertical load,
but in practice, the lateral restraints did absorb a certain
portion of the vertical load, resulting in inaccurate mea-
surements. In addition, absorption of the vertical load in
a nonlinear’'or nonrepeatable fashion would add to the
unreliability of the system since the sensed weight
would become erratic and unpredictable. In addition,
many times the flexure plates or check rods become
loose due to vibrations and shocks experienced by the
assembly causing a change in the original predicted
~value of the load being absorbed.
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well as the production cost of the assembly are mini-
mized. |

The basic weigh block assembly of the present inven-
tion is highly flexible in design and may be adapted for
single or multiple sheave assemblies, making it possible
to retrofit the weigh block into-existing crane installa-
tions. The assembly is compact in design and the load
beams used as the preferred weighing device have a low
profile design, mlmmlzmg the height of the weigh block
assembly.

These and other advantages are accomplished by the
material handling and weighing assembly of the present
invention which comprises a lower plate attached to
and supported by a supporting housing. Supported on
the lower plate is a compression load-measuring means,
which preferably may include a plurality of compres-
sion load cells which may be laterally spaced on the
lower plate. An upper plate is freely supported on top of
the load-measuring means without lateral restraint. A
shank is supported at its upper end by engagement with
the upper plate and has at its lower end means for at-
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taching the shank to a load to be handled and weighed.
The shank extends freely downwardly from its engage-
ment with the upper plate without restraint to hinder its
lateral deflection.

Preferably, the compression load cells used in the 3
present invention are center-loaded bending beam load
cells capable of absorbing side loading equal to their full
scale load capacity without permanent damage.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a front elevational view of the weigh block
assembly of the present invention.

FIG. 2 is a side sectional view of the weigh block
assembly taken along line 2—2 of FIG. 1.

FIG. 3 i1s a front elevational view similar to FIG. 1 of 15
another embodiment of the present invention utilizing
the weigh block assembly with a single sheave.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENTS

Referring initially to FIGS. 1 and 2, there 1s shown a
weigh block assembly 10 of the present invention em-
bodied in a multiple sheave assembly. The assembly is
typically supported by hoisting lines (not shown) en-
gaged by two sets of sheaves 11 (FIG. 1). Each set of 25
sheaves 11 1s mounted on a sheave pin 12 and enclosed
in a sheave basket 13. The sheave basket 13 has sides for
supporting the pin 12 and an open top through which
the hoisting lines extending from the sheaves 11 extend.

The weigh block assembly 10 1s supported between 30
two sheave baskets 13 in a housing 18. The housing 15
comprises a horizontally extending top 16 supported on
a pair of vertically extending side walls 17 and a pair of
vertically extending front and back walls 18 (FIG. 2)
and a bottom 19 (FIG. 1) having a central opening 20. 35
Each of the housing side walls 17 1s welded or other-
wise secured to the sides of one of the sheave baskets 13
so that the housing 13 1s supported between the sheave
baskets. | |

A lower plate or load plate 22 (FIGS. 1 and 2) ex-
tends horizontally across the bottom portion of the
housing 15 between the side walls 17 and between the
front and back walls 18. The load plate 22 is supported
on each side by attachment to the side walls 17 and the
sheave baskets 13. The load plate 22 has a vertically
extending central opening 23. On the top surface of the
load plate 22 1s a pair of recesses 24.

A pair of load cells, each comprising a load beam
transducer 23, 1s supported on the load plate 22 with
each load cell located at one of the recesses 24. As
shown in FIG. 2, each of the load beam transducers 25
has a pair of mounting portions 26 extending on each
end to the front and rear of the weigh block assembly.
Each load beam transducer 25 is attached to the load
plate 22 by a pair of mounting bolts 28. Each of the bolts
28 extends through an opening 29 in one of the mount-

ing portions 26 of the load beam transducer 25 and is
threaded into a load beam mounting plate 30 and into a

threaded opening in the load plate 22. Two load beam
mounting plates 30 are thus provided for each of the
load beam transducers 25 and are mounted at each end
of the load beam transducers adjacent to the recesses 24
in the load plate. Each load beam transducer 25 extends
between the mounting plates 30 and across the recess
24. Preferably, the openings 29 in each of the mounting
portions 26 of the load beam transducers 25 are larger
than the bolts 28 so that ample clearance is provided
between the inside diameter of the opening and the
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outside diameter of the mounting bolts to allow the load
beam to deflect horizontally upon loading without con-
tacting the mounting bolts 28. As the load beam experi-
ences vertical loading, it deflects vertically so that the
horizontal distance between its ends becomes shorter.
The clearance between the bolts 28 and the openings 29
allows this shortening effect to occur without placing
horizontal restraints on the load beam transducer 23.

Each of the load beam transducers 25 is preferably a

center-loaded type load beam transducer that has side
loading capabilities of 100% of the load beam full scale

capacity. This type of center-loaded bending beam is
capable of withstanding side loading equal to the full
scale load capacity without experiencing permanent
damage. These load beams basically comprise double
shear beams with a double-ended transducer and are
sometimes utilized for high capacity platform scales. An
example of a suitable load beam transducer 1s the Model
5103 Load Cell, manufactured by Transducers, Inc. of
Cerritos, California.

As shown 1n FIG. 2, each load beam transducer 23
has a center circumferential groove 32 around the mid-
dle of the load beam. A hardened load rod 33 is posi-
tioned within the groove 32 of each of the load beam
transducers 25. The load rod 33 has an outer diameter
equal to the diameter of the groove 32, so that the rod
1s seated in the groove. The load rod 33 1s maintained n
position within the groove 32 by a load beam collar 34.
The collar 34 has a horizontal opening or bore 35 in
which the load beam transducer 23 1s mounted and has
another opening 36 transverse to the bore 35 through
which the hardened load rod 33 1s mounted. The bot-
tom 37 of the load beam collar 34 extends into the recess
24 of the load plate 22. Clearance is provided between
the bottom 37 of the load beam collar and the top sur-
face of the recess 24 so that the load beam collar 34 1s
supported on the load beam transducer 25 rather than
directly on the load plate 22.

An upper plate or bearing plate 39 (FIGS. 1 and 2) 1s
supported on top of the load beam collars 34. The bear-
ing plate is fastened to each of the collars 34 and to each
of the load rods 33 by collar fastening bolts 40 (FIG. 2).
Each of the bolts 40 extends through a countersunk hole
41 in the bearing plate 39 and through a coaxial hole 42
in the load beam collar 34 and extends into a short hole
in the load rod 33. A clearance is provided between the
inside diameter of the holes 41 and 42 and the outside
diameter of the collar fastening bolt 40 so that the bolts
40 do not absorb any horizontal force which 1s exerted
on the bearing plate 39 and which 1s applied from the
bearing plate to the load beam collar 34 and to the load
beam transducers 23.

The bearing plate 39 extends horizontally in the hous-
ing 15 parallel to and above the load plate 22, and has a
central opening 44 coaxial with the central opening 23
in the load plate. The openings 23 and 44 are provided
for the upper portion of a shank 45 which extends from
the weigh block assembly downwardly through the
opening 20 in the housing bottom 19 (FIG. 1) for the
support of the load to be carried and weighed by the
weligh block assembly. A shank nut 46 i1s threaded onto
the top portion of the upper shank 45. The shank nut 46
is secured onto the upper shank 43 by an elongated
keeper bolt 47 (FIG. 1) which extends through coaxial
openings extending diametrically across both the shank
nut 46 and the upper shank 43 to prevent the nut from
turning off the shank due to rotation of the shank. The
shank nut 46 is supported on top of the bearing plate 39.
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A self-aligning thrust bearing 48 is interposed between
the bottom of the shank nut 46 and the top of the bear-
ing plate 39 to permit free rotation of the shank nut and
thus to permlt free rotation of the upper shank 45 while
preventing inaccuracies in the weighing of the load on
the shank due to- termenal leadlng of the load beam
transducers 25.

The bearing plate 39 is thus freely supperted on tep of
the load beam collars 34 without any horizontal re-

straint to prevent horizontal movement of the plate 39 if 10

the upper shank 45 transmits such horizontal forces

through the shank nut 46. Since no horizontal forces are

absorbed, the free vertical force produced by the load

- on the upper shank 45 1s transmitted to the load beam

transducers 25. -

- The upper shank 45 extends downwardly frorn the
shank nut 46 through the central opening 44 in the

15

bearing plate 39 and through the central Openlng 23 1in

the load plate 22. The inside diameter of the openings 23
and 44 1s greater than the outside diameter of the upper
shank 45 to provide a horizontal clearance between the
- upper shank and the plates 22 and 39, so that no hori-
zontal forces are absorbed by the plates upon horizontal

20

‘deflection of the upper shank 45. A lower bearing 50is

mounted within a groove in the bottom’ portion of the
opening 23 in the load plate 22 to facilitate free rotation
of the upper shank 45 and to restrain excessive lateral

movement of the upper shank during unusual horizontal
deflections of the shank which may result in cuck:ng or

tipping of the load beam assembly. Clearance is also
prowded between the inside diameter of the lower bear-
ing 50 and the outside diameter of the upper shank 45,
so that the bearing 50 does not absorb any vertical
forces during normal nperatlon of the welgh bleck as-
sembly. |

Below the weigh block: assembly 10, the uppér shank
45 is connected to a conventional lower shank 52 by a
swivel pin 83 (FIG. 1). The lower shank 52 may be
provided at the bottom with a hook (not shewn) to

which loads are attached in a conventional manner. The 40

swivel pin 53 allows the lower shank 52 and the hook at
the bottom thereof to swing freely without dlsturbmg
the interface between the upper shank 45 and the load
beam transducers 25, thereby malntalmng a pure verti-
cal load on the load beam transducers.

If the ultimate load rating of the load beam transduc—
- ers 25 18 exceeded for any reason and the load beams
experience a catastrophic failure, the load on the lower
shank 52 will still be supported by the weigh block
assembly. In the event of such a catastrophic failure, the
load beam collar 34 will drop until the bottom 37 of the
load beam collar engages the top surface of the recess
24 of the load plate 22 (see FIG. 2). Since only a small
clearance is provided between the bottom 37 of the load
beam collar and the top surface of the recess 24, failure
of the load beam transducer 25 results in only a small
vertical displacement of the upper shank 45 and the
lower shank 52. Therefore, the capacities of the load
beam transducers 25 can be chosen closer to the rating
of the capacity of the crane without violating the re-
quired overload rating of the block assembly. This re-
sults 1n a higher accuracy of the system, since lower
capacity and more sensitive load beam transducers may
be utilized.

While the invention has been shown and described
with respect to a particular embodiment thereof, other
modifications will be apparent to those skilled in the art.
For example, the weigh block assembly of the present

25,
- swivel pin 53.
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1nvent10n may also be used with more or fewer sheave
assemblies. An example of a weigh block assembly used
In association with a single sheave assembly is shown in
FIG. 3. In this embodiment, a plurality of sheaves 111 |
are mounted on a sheave pin 112 and enclosed in a
smgle sheave basket 113. The weigh block assembly 10
1s supported beneath the sheave basket 113 within a
housing 115 comprising a pa1r of side walls 117. The
lower plate or load plate 22 is supported between the
side walls 117. The load beam transducers 25 are sup-

~ported.on top of the load plate 22 as previously de-

scribed with respect to FIG. 2, and the upper bearing
plate 39 is supported on top of the load beam transduc-
ers 25 using the assembly of hardened load rods 33 and
the load beam collars 34. The upper shank 45 extends

| through the central opening 44 in the bearing plate 39

and threugh the central opening 23 in the load plate 22
and has a shank nut 46 mounted at the top thereof. The -
shank nut 46 rests on top of the bearing plate 39 with a
self-aligning thrust 48 lnterposed therebetween. The_
lower bearing 50 is also provided in the central opening
23 in the load plate 22. As before, clearances are pro-
vided between the upper shank 45 and the openings 23
and 44 to avoid the absorption of vertical forces. The
lower shank 52 is connected to the upper shank 45 by a

Other varlatlons are alse poss:b]e For example, more
or fewer load beams may. be used.- In the preferred
embodiment of the invention as described, two load
beam transducers 25 are utilized. However, it will be
apparent to those skilled in the art that a greater number
of load beam transducers or other types of load cells
may be used with the load cells horizontally spaced
around the central opening 23 in the load plate 22.

‘Various other modifications apparent to those skilled

- in the art may be made in the apparatus disclosed above,
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and changes may be made with respect to the features
disclosed, provided that the elements set forth in any of
the followmg clauns Or the equwalents of sueh may be
employed o SRR |

- What is clauned 1S: |

-1. A material handhng and weighing assembly, which
comprises: .~ . :

alower plate attached to and supported by a support-
. -Ing housing; = . ;

electronic compressmn load-measurlng means sup-
ported on the lower plate;. =~

'an upper plate freely supported on tep of the load-

. measuring means without lateral restraint; and

"a shank supported at its upper end by engagement
with the upper plate and having at its lower end
means for attaching to a load to be handled and
weighed, the shank extending freely downwardly
from its engagement with the upper plate without
restraint to hinder its lateral deflection.

2. A material handling and weighing assembly as in
claim 1, comprising in addition a bearing interposed
between the upper end of the shank and the upper plate
to permit free rotation of the shank.

3. A material handling and weighing assembly as in
claim 1, wherein the shank has at its upper end a nut
supported on the top of the upper plate.

4. A material handling and weighing assembly as in
claim 1, comprising in addition means attached to the
upper plate for engaging the lower plate upon failure of
the load-measuring means.

5. A material handling and weighing assembly as in
claim 1, wherein the electronic load-measuring means
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comprises a plurality of compression load cells sup-
ported on the lower plate.

6. A material handling and weighing assembly as in
claim 5, wherein the load cells are center-loaded bend-
Ing beam load cells capable of absorbing side loading
equal to their full scale load capacity without perma-

nent damage.

7. A material handhing and weighing assembly as in
claim 1, wherein the lower plate and the upper plate

each have a central opening through which the shank
extends, and a clearance is provided between the shank

and the inside of the central opening in the load plate to

permit unhindered lateral deflection of the shank.

8. A material handling and weighing assembly as in
claim 7, wherein the electronic load-measuring means
comprises a plurality of compression load cells rigidly
mounted on the lower plate and laterally spaced sym-
metrically around the central opening in the lower
plate.

- 9. A weigh block assembly, which comprlses

10

15

20

a load plate attached to and supported by a sheave

basket assembly, the load plate having a central
opening; |

a plurality of electronic compression load cells sup-
ported on the load plate and laterally spaced sym-
metrically around the central opening in the load
plate;

a bearing plate freely supported on top of the load
cells without lateral restraint and having a central
opening generally coaxial with the central opening
of the load plate; and

a shank having at its upper end means extending radi-

25

30

ally outwardly from the shank and resting on top of 33

the bearing plate, a bearing being interposed be-
tween the radially outwardly extending means and
the bearing plate to permit free rotation of the
shank, the shank extending downwardly through
the central openings in the load plate and the bear-
Ing plate, the lower end of the shank having means
for attaching to a load to be handled and weighed,
a clearance being provided between the shank and
the inside of the central opening in the load plate to
permit unhindered lateral deflection of the shank.
10. A weigh block assembly as in claim 9, wherein the
~electronic load cells are center-loaded bending beam
load cells capable of absorbing side loading equal to
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their full scale load capacity_ without permanent dam-
age.

11. A weigh block assembly as 1n claim 9, wherein the
upper portion of the shank is connected to the lower
portion of the shank by swivel means to permit free
pivoting of the attachmg means at the lower end of the

shank.

12. A weigh block assembly. as in claim 9, wherein the
radially outwardly extending means on the shank com-
prises a nut threaded on the upper portion of the shank.

13. A weigh block assembly as in claim 9, comprising’
in addition collar means attached to the bearing plate
for engaging the load plate upon failure of the compres-
sion cells to support the load thereupon.

14. A weigh block assembly, which comprises:

a generally horizontally extending load plate attached
to and supported by a sheave basket assembly, the
load plate having a central opening;

a plurality of compression load cells rigidly mounted
on the load plate and horizontally spaced symmet-
rically around the central opening in the load plate,
the load cells being center-loaded bending beam
load cells capable of absorbing side loading equal
to their full scale load capacity without permanent
damage;

a bearing plate freely supported on top of the load
cells without lateral restraint and having a central
opening generally coaxial with the central opening
in the load plate;

- acollar attached to the bearing plate for engagmg the
load plate upon failure of the load cells; and

a shank having at its upper end a nut rest_ing on top of
the bearing plate, a self-aligning thrust bearing
being interposed between the nut and the bearing
plate to permit free rotation of the shank, the shank
extending downwardly through the central open-
ings in the load plate and the bearing plate, a lower
bearing being provided in the central opening in
the load plate to absorb excessive horizontal deflec-
tion of the shank, a clearance being provided be-
tween the shank and the instde of the lower bearing
to permit unhindered lateral deflection of the
shank, the shank having at its lower end a hook
means for attaching to a load to be handled and

- weighed, the upper portion of the shank connected

to the lower portion of the shank by a swivel pin to
permit free pivoting of the hook at the lower end of

the shank. |
e Ae % o B
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